


The explosion of Scientific Data 

   Because of the massive decline in the cost of data 

collection, storage, and analysis, the quantity of scientific 

data being collected is growing at an extraordinary pace 

 

 New opportunities for analysis 

 New methods are being applied 

 Marked acceleration in the pace of discovery 



The Big Challenges 

   The quantity of scientific data is exploding, but we lack 

basic infrastructure to maintain them or capitalize on 

opportunities for analysis and discovery 

 

 Most scientific data is at risk of loss 

 Most scientific data is inaccessible 

 Metadata are usually incomplete and inadequate 

 Little interoperability across datasets or data types 

 Data are trapped in disciplinary silos 



TerraPop Goals 

   Provide an organizational and technical framework to 

preserve, integrate, and disseminate global-scale 

spatiotemporal data describing population and the 

environment. 

 

 Census microdata 

 Government land-use statistics 

 Land cover data from satellite imagery 

 Historical climate records (temperature, precipitation, 

cloud cover) 
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Microdata 

Structure 
Household record 

(shaded) followed 

by a person record 

for each member  

of the household 

Relationship 

Age 

Sex 
Race 

Birthplace 

Mother’s birthplace 

Occupation 

For each type of 

record, columns  

correspond to 

specific variables 

Geographic and housing 

characteristics 



The Power of Microdata 

 Customized measures: Variables based on combined 

characteristics of family and household members, 

capitalizing on the hierarchical structure of the data  

 Multivariate analysis: Analyze many individual, 

household, and community characteristics simultaneously 

 Interoperability: Harmonize data across time and space 

 

  

  Table 2. Age Classifications for School Enrollment

1970 1990 Common Imputed

3-4 3-4 3-4 3-4

5-6 5-6 5-6 5-6

7-14 7-9 7-17 7-14

14-15 10-14 14-15

16-17 15-17 16-17

Age classification for school enrollment 

 in published U.S. Census 

For each person, detailed information about geographic 

location, economic activities, educational attainment, 

literacy, fertility history, child mortality, migration, place 

of former residence, marital status, consensual unions, 

family composition, disabilities, water supply, sewage, 

building materials (floor, roof, etc.), and many other 

characteristics.  







IPUMS/NAPP Participating Countries 



IPUMS/NAPP Data Releases 

2011:  

 600 Million persons  

 300 censuses and surveys 

 65 countries 

 

2016:  

 1.2 billion persons  

 800 censuses and surveys 

 110 countries 



TerraPop Partners 



Three data types 

Microdata:  
Characteristics of individuals 

and households 

Small-area data:  
Characteristics of places defined 

by administrative boundaries 

Gridded data:  
Values arranged in rows 

and columns 



Three output formats 

1. Census microdata with attached characteristics 

describing land use, land cover, and climate for local 

areas 

2. Aggregate data for administrative districts with tabulated 

population data and environmental characteristics 

3. Gridded data with characteristics of population and 

environment 

 

 



Data Fusion – Microdata Output 

Census microdata with attached characteristics describing 

land use, land cover, and climate for local areas 
 

    Individuals and households 

   with their environmental  

   and social context 



Data Fusion – Small-Area Output 

Aggregate data for administrative districts with 
tabulated population data and environmental 
characteristics 

• Min/

max 

• Mean 

• Mode 

County ID 
Mean Ann.  
Temp. 

Max. Ann.  
Precip. 

Rent,  
Rural 

Rent,  
Urban 

Own,  
Rural 

Own,  
Urban 

Vacant,  
Rural 

Vacant,  
Urban 

G17003100001 21.2 768 3129 1063 637 365 34 33 

G17003100002 23.4 589 2949 1075 1469 717 0 0 

G17003100003 24.3 867 3418 1589 1108 617 0 0 

G17003100004 21.5 943 1882 425 202 142 123 0 

G17003100005 24.1 867 2416 572 426 197 189 0 

G17003100006 24.4 697 2560 934 950 563 220 14 

G17003100007 25.6 701 2126 653 321 215 209 46 



Data Fusion – Gridded Output 

 Generate 

population data in 

format compatible 

with environmental 

models 

Gridded data with characteristics of population and 

environment 



World Population, 1000-2000
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The Temporal Dimension 
TerraPop 





Sustainabiliity 

 Create a sustainable organization that can 

guarantee preservation and access over 

multiple decades 

 Organizational sustainability 

 Financial sustainability 

 Technological sustainability 
 

 




